**************** 



-k t^^ 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live'' 



^^^Eii^^^^^ti^^i iil%k^K>S :^^S^T<^ 



IS 7251 (1974) : concrete finishers [MED 1^ 
Plant and Machinery] 




Jawaharlal Nehru 
'Step Out From the Old to the New" 



Construction 



aj^&vi iJii^s:y>K^ isb^^ni^seg 



:<>5&i| mT'5K^5?::5:^>^i»l 



K^^^iXSVCd^ 



Satyanarayan Gangarara Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
''Knowledge is such a treasure which cannot be stolen" 




^'^^^r 



k 




BLANK PAGE 



^*-^^^ 





PROTECTED BY COPYRIGHT 



Imiian Standard 

SPEaFICAT[ON roR 
CX)NCRETE FJNJSHt{RS 

( Fim Reprint OCTOaKR lagj ) 



unc 666.972.05^ 



(Reaffirmed 2001) 




1NDI4N »TANnAftDS INSTITUTION 

M\\K¥. ai[AVAh-, 9 ItAElADUR SHJlH ZAPAR JlARfi 
NEW n^LHl J lODda 



^' ^ ^mu/ jp7^ 



IS ! 7251 - 1974 

Indian Standard 

SPECIFICATION FOR 
CONCRETE FINISHERS 

Construction Plant and Machinery Sectional Committee, BDC 28 

Chairman Representing 

Maj-Gen J. S. Bawa Directorate General of Border Roads (Ministry 

of Shipping & Transport), New Delhi 
Members 

DiRECTOii ( P & M ) Central Water & Power Commission, New Delhi 

Deputy Diuectok ( P & M ) ( Alternate ) 
SiiRi N. S. Gill Punjab J^ro-Industrial Corporation Ltd, 

Chanc^arh 
Shei R.,P. Godeole S^yaji Iron & Engineering Co Pvt Ltd, Baroda 

Shui R, K. Shanxaii ( Alternate ) 
Col N. C. Gupta Voltas Ltd, Bombay 

Shbi N. K. Pillai ( Alternate ) 
Joint Dibector ( Works ) Railway Board ( Ministry of Railways ) 

Joint Director ( Civil Engg ) {Alternate ) 
Brig P. N. Kapoor Ministry of Defence (R&D) 

Lt-Col Lalji D. Singh ( Alternate) 
Shri B. Karmabkar Hindustan Construction Co Ltd, Bombay 

ShriJ. P. KauShish Central Building Research Institute (CSIR), 

Roorkee 

Shri S. S, Wadhwa ( Alternate) 
Shri S. Y. Khan ' Killick, Nixon & Co Ltd, Bombay 

Shri A. Mehra ( Alternate ) 
Shri N. Kumar Heatly and Gresham ( India ) Ltd, Calcutta 

Shri V. Gulati ( Alternate ) 
Shri J. C. Malhotba Beas Project, Talwara Township 

Shri R, K. Malhotra ( Alternate ) 
Shri M. R. Mal'ya Burmah Shell Oil Storage & Distributing Co of 

India Ltd, Bombay 

Dr B. S. Bassi ( Alternate ) 
Maj-Gen O. M. Mani Bharat Earth Movers Ltd, Bangalore 

Col G. K. Gokhale ( Alternate ) 
Shri G- G. Mathur National Buildings Organization, New Delhi 

Shri M. A. Mehxa The Concrete Association of India, Bombay 

Shri Y. K. Mehta ( Alternate ) 

( Continued on page 2 ) 



@ Copyright 1974 
INDIAN STANDARDS INSTITUTION 

This publication is protected under the Indian Copyright Act (XIV of 1937} and 
reproduction in whole or in part by any means except with written permission of tlie 
publisher shall be deemed to be an infringement of copyright under the said Act 



18:7251-1974 

( Continued from page 1 ) 

Members Reffreseniing 

Simi J. F. RoBEirr Moses Vnk Engineering Private Ltd, Bombay 

Sum T. H. Makiiijani ( Aliemaie ) 
Shki T. H. Pesiiori Recondo Private Ltd, Bombay; and Builders 

Association of India, Bombay 
Shki Tarlattchak Singh Builders Asspciation of India, Bombay 

{ Alternate ) 
Skiu V, KAMtr Directorate General of Technical Development, 

New Delhi 
Shri V. V. Ranonekak Directorate General of Supplies & Disposals, 

Nev^ Delhi 
SheiB. M. Sen Central Mechanical Engineering Research Institute, 

(CSIR), Durgapur 
Shri H. a, Siodiqi ( Alternate ) 
SuFKBiNTENDiisro Engjneeii. Dkt>hi Central Public Works Department, New Delhi 
Central Electrical Circle 
No. Ill 
Executive Engineer '(Elec- 
trical ) Mechantcal & 
WoKKSHOP Division ( Alternate ) 
Pkof C. G. SwAMiNATHAN Central Road Research Institute (CSIR), Mew 

Delhi 
Brig TarlociiaN Singh Engincer-in-Chief *s Branch, Army Headquarters 

Lt-Gol Lakshmak Chand {Alternate) 
SHiti P. K. THAKtm Roads Wing ( Ministry of Shipping & Transport) 

Shbi G. ViswANATHAisr ( Alternate ) 
Shbi N. S. Viswanathan Mar^ihaH Sons & Co Mfg Ltd, Madras 

Shbi B. V. K. Achar ( Alternate ) 
Shbi D. Ajitha Simha, Director General, ISI ( Ex~officio Member) 

Director (Civ Engg) 

Seerttary 

SiiBi Y, R. Tankja 

Deputy Director (C^v£ngg)j ISI 



IS:725l.lf74 

Indian Standard 

SPECIFICATION FOR 
CONCRETE FINISHERS 



0. FOREWORD 

O.I This Indian Standard was adopted by the Indian Standards Institution on 
8 February 1974, after the draft finalized by the Con»truction Plant sutd 
Machinery Sectional Committee had been appit>vcd by the Civil Engineering 
Division Council. 

0.2 Rapid industrialization has necessitated far reaching improvements in the 
techniques of construction of concrete roads and airfields. Machinery is playing 
an ever increasing role in the speedy and efficient construction of concrete 
roads and airfield pavements capable of carrying heavy loads and very high 
speed tra/Iic and the use of concrete pavers, spreaders and finishers for this 
purpose is becoming popular. This standard is intended to deal with the 
essential features of concrete finishers for the guidance of both manufacturers 
and purchasers. The specifications for concrete pavers and spreaders aie 
covered in IS : 7245-1974* and IS ; 7242-19741 respectively. 

0,3 Concrete finishers are used immediately after the concrete spreaders in 
the construction of concrete pavements for finishing, or vibrating and finishing, 
the concrete ah'eady laid and spread by concrete pavers and spreaders. 

0.4 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the filial value, observed or calculated, expressii^g 
the result of a test, shall be rounded off in accordance with IS : 2-1960J. The 
number of significant places retained in the rounded off value should be the 
same as that of the specified value in this standard. 



1. SCOPE 

1,1 This standard lays down requirements regarding materials, design, 

construction, capacity and performance for concrete finishers. 

2. MATERIALS 

2.1 The materials for difTerciit components jof the finishers shall conform to 

approprieite requirements of relevant Indian Standards. 

*Specification for concrete pavers. 

tSpecification for concrete spreaders. 

IRules for rounding off numerical values ', revised). 
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3. SIZE 



3.1 The size of the finisher shall be designated by minimum and maximum 
limits in metres of its operating width. 

3,l»l Common sizes of the finisher shall be: 
3 to 4*5 m, and 
6 to 7*5 m 

3.1.2 Sizes other than those specified above may be supplied by mutual 
agreement between the purchaser and the manufacturer/supplier. 

3.1.3 For all sizes the operating widths of the finisher shall be adjustable 
by increments of not more than 150 mm. 

4. CONSTRUCTION 

4.1 General • — The finisher shall consist of a steel frame bolted, welded or 
adequately clamped to end-trucks with power-driven traction wheels, a 
steering arrangement with clutches and brakes, oscillating front and rear 
screeds with drive and crown forming mechanisms, a hydraulic system with 
controls for raising and lowering screeds, and a power unit with a suitable 
variable reduction drive for controlling the propelling and oscillating 
mechanisms. 

4.1.1 The design of the finisher shall be in accordance with current 
engineering practice for this type of equipment. Material shall be free from 
all defects and imperfections that might affect serviceability of the finished 
product. Load-bearing components of the finisher shall be of such size, 
material, and strength that the maximum stress imposed through normal 
operations shall not exceed 65 percent of the yield strength of the material 
used. 

4.2 The various components shall conform to the requirements given in 4.3 
to 4.14. 

4.3 Chassis — The frame of the finisher shall be of structural steel, con- 
structed as a unit to support the various parts of the finisher which shall be 
held in alignment during operation or when an adjustment in width is made. 
The frame shall be adjustable in width and furnished with an operator's 
platform made of steel with non-skid tread. The adjustment of the frame 
width shall be accomplished by bohing the end-trucks to the' transverse 
frame members at the required widths or by adjusting tele|gopic frame 
members to the required widths. The end- trucks shall be constrSted as rigid 
units so as to hold the traction wheels, drive, and other parts of the trucks in 
alignment at all times. The transverse frame members and end-trucks shall 
be so constructed as to prevent excessive deflection of these parts of the 
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finisher during operation. Pushrollers with suitable brackets, or other 
acceptable devices, to trammit the thrust from the frame to the screeds when 
moving forward and snubber bars for dragging the screeds when travcHing 
in reverse shall be provided. Means shall be provided for raising and support- 
ing the frame ends in an elevated position for the purpose of changing 
wheels. All hydraulic and mechanical controls shall be grouped and located 
convenient to the operator. 

4.4 Traction Wheels — ' Suitable traction wheels shall be furnished for 
operation under the following three conditions for finishing concrete slabs: 

a) Between steel forms, 

b) Between steel forms and concrete closure slabs, and 

c) Between two concrete closure slabs. 

All wheels shall be mounted outside the end-trucks and shall be capable 
frf* qukk changeover without disturbing the wheel mounting or drive. Rubber 
tread wheels shall be provided for riding on concrete slabs. Suitable steel 
scrapers shall be provided to scrape material from the top of the forms in 
front of the traction wheels and from the wheels. All wheels shall be power- 
driven through a suitable reduction drive from the engine tiansmission, and 
the wheels on each end-truck shall be controlled independently by a steering 
arrangement, 

4.5 Steering — ^A steering mechanism shall be provided to permit squaring 
the finisher with the forms within the full range of grades and curves 
encountered in paving operations, including curves from a minimum radius 
of 30 m. The steering mechanism shall be equipped with holding brakes 
which may be applied to stop or hold the finisher when tlie traction or power 
take off are disengaged. 

4.6 Screeds — ' The front and rear screeds shall be of steel construction and 
shall be adjustable in length to allow finishing of concrete slabs, and be 
capable of crown adjustment from to 75 mm. The screeds shall^bc equipped 
with a quick adjusting mechanism. A graduated crown gauge, visible to the 
operator, shall show the crown setting. Both front and rear screeds shall be 
provided with end wings sufficient in size to minimize the spillage of concrete 
over the road forms. The end wings of the screeds shall be provided with 
abrasion-resistant steel plates to withstand the wear of sliding friction between 
screeds and road forms. Both screeds shall be driven from the power unit 
through a suitable speed reduction mechanism. Screed travel shall be adjust- 
able between 125 to 225 mm. The crank pins attached to the main connecting 
drive rods shall be equipped with self-aligning roller or ball bearings to 
provide for normal variations in screed aligrmient and prevent binding. Both 
the screeds shall be equipped with a hydraulic lift mechanism mounted in a 
.manner to ensure lifting or lowering both ends of the screed uniformly for a 
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minimum distance of 75 mm. The lift mechanism consisting of lift levers, 
puli chains and bra: kcts, shall be connGcAcd to a hydraulic system powered 
froTU the main c]\^ine unit. The lifting mechanisms on both the screeds shall 
be controlled individually by means of suitable valves. 

4.7 Vibrator Attachment — When specified, a vibrator attachment shall 
be furnished. The vibrator attachment shall be either the submerged or pan 
type. The vibrator shall be drivcji by the engine on the finisher; or by 
separate, mechanical, electric, hydraulic or pneumatic power. Means shall be 
provided for rai)id adjustment for the crown, of the pavement, and the 
expansion of at least i'o m ia the eflective width to conform to like adjust- 
ments in the finisher. Provisions shall be made for raising or lowering the 
vibrators into or onto the concrete, 

4.8 Drives 

4.8.1 V~beli Drives — Multiple V-bclt conforming to IS : 2494-1 9G4* shall 
be provided. 

4.8.2 Chain Drives — Chain drives conforming to IS : 2103-19G4t shall be 
installed ^vith adecpiate idlers and shall have provisions for adjustment. A 
mechanical means oi^ lubrication shall be provided for lubricating chains 
travelling over 105 m/min. 

4.9 Control Identification, Safety and Warning Plates — A plate shall 
be provided for each switch, gauge and control, and at points which require 
special attention for safe and efficient operation of the linisher. The plates 
shall be labelled by lettering or other appropriate marking witli information 
as to function, direction the control is to be moved, neutral position, safety 
instructions, and warnings as necessary. Lettering on the plates shall be not 
less than () mm high and the }>latcs, shall be attached to the finisher in a 
manner to ensure permanent aflixing. 

4.10 Power Unit — I'hc finisher siiall be powered by a suitable petrol or 
diesel engine as specilied. 'J.'hc power and speed required of the engine to 
meet the performance requirements of the finisher shall not exceed the net 
continuous output rating values at w4iich the engine was quahded. The 
eijgine siiall be furnished comj^h^tc with accessories as below: 

a) A fut;l tank ofsiiiricieiU- capacity for 8 hours rated load operation; 

b) An engine housing; 

c) An clct^tric and manual cranking system; 

d) A generator ( ^vith a rating of lu anipcres to oO amperes ); 

'^Spe^ifK■aii())l for V-brlls for iiiflustiial ]>urpc)sti;. 

tSpccficaUon i'or ivdinun^-iiun yU'c) lollui'.rhajjis and chain vvliocb. 
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e) External emergency battery -charging equipment; and 

f) An insirument panel with the following instruments: 

1) Lubricating oil pressure gauge, 

2) Cooling-liquid temperature indicator, 

3) Battery "generator indicator, 

4) An hour meter, and 

5) A fuel level indicator. 

4.1 i.l Batteries — Unless otherwise specified, the finisher shall he provided 
with batteries conforming to IS : 985-1962*, 

4.10.2 Battery Box — The finisher shall be provided with a weatherproof 
battery box made of steel sheet not less than 2'0 mm thick. The box shall be 
designed for the battery size specified; it shall be vented at the top, and shall 
be provided with a drain in the bottom. Means for retaining the battery in 
the box shall be provided. The retaining device shall be constructed to that 
pressure shall be applied only on the outer edges of the battery case. When 
the battery is installed in the box, with all electrical connections completed, 
and with the battery box lid in the closed position, there shall be no 
uninsulated ekctrical conductor within 25 mm of any ix>int at which an 
electrical potential exists within the battery box. The box shall be located so 
that the battery will be accessil)le for routine maintenance, removal, and 
replacement. The bat^^ery electrolyte level shall be visible when the Ixittery 
filler caps are removed. It shall be possible to service the battery with 
conventional battery servicing aids, such as a hydrometer and syringe. 
Grommets shall l)e provided to protect the battery lead cables where the 
cables pass throiigli the box. All interior surfaces of the box shall be painted 
with acid-resistant paint. 

4.11 Power Transmission — Transmission of ]:>ower from the engine shall 

l)e accomplished by mcclvanicab electrical, or hydraulic means. When a 
mechanical transmission is fvnnished, it shall l)c of the selective je^car typti, 
fully enclosed with gears running in oil, and all shafts mounted on anti- 
friction bearings. All op(nating levers shall be grouped wathin easv reach of 
the opci'ator, and Icvvr positions shall be plainly marked. 

4.11.1 Tlic finisher shall Ix" provided with not less than lour traction 
speeds in both Inrwaid and rcvci'sc, and not less than three screed sjX^eds 
with engine running at governed speed. Tlie traction speeds sliall cover a 
I'angc to If) in/niin. T!ic scrc(.:d s])ccds shall cover a range i'rom stroke 
per minute to not, less tlian oO strokes per minute. The o})eration of the 
screeds shall he nKlependeut of the traction. 

*Spcciiic:itiun tor Iciici-acid storage baticrics ( lu'avy duty) for motor vehicles {revised). 
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4.1L2 Clutch — The engine shall be connected to the transmission through 
a manually operated clutch of the disc type. Clutch shall be capable of 
^ transmitting not less than 1 30 percent of the maximum torque developed by 
the engine. 

4.12 Hydraulic System — The hydraulic system shall include a hydraulic 
pump with suitable drive> a tank and valve unit equipped with a pressure 
relief valve, valve control levers, pressure gauge, suction and pressure lines 
with fittings and connections, lifting rams, and double-acting cylinders, and 
brackets for mounting the various parts. The hydraulic system shall be so 
arranged that the valve control levers will be located conveniently for the 
operator. 

4.13 Lifting Attachments —When specified, the finisher shall be provided 
with suitable lifting attachments to enable it being lifted in its normal 
pasitbn. The attachments shall lie located so that, when hoisted, adequate 
clearance will exist between lifting slings and all exterior parts of the equip- 
ment. When practicable^ one attachment of sufficient capacity to carry at 
least 500 percent of the total lifted weight shall be used. When two or more 
slings arc used, each attachment shall be of sufficient capacity to carry at 
least 250 percent of the weight being lifted. The attachments for multiple 
dings shall be designed so that the attached slings will converge at a point 
not to exceed 5'5 m above the lowest extremity of the load, when such 
limitation is possible. Lifting attachments shall be positioned in such 
direction that the liking strain will be in line with the longitudinal axis 
(peripheral plane) of the eye of the attachment. The eye of each lifting 
attachment shall be not less than 75 mm inside diameter. The members 
to which eyes arc attached shall be of sufficient strength to withstand 
stresses in the amount and direction of pull specified for the pad eye. 

4.13*1 Where required, suitable reinforcements shall be used to meet the 
requirements specified herein. Some examples of such reinforcements are: 

a) Flat lifting pads shall be bent around the equipment member to 
give a 90 degree effect and in such manner as to bear against the 
equipment surfaces opposite to the direction of pull. Where it is 
not practicable to bend the pad around the equipment, a belt or 
bolts of sufficient capacity shall pass through the pad and equipment 
member. In all cases, the pad shall be welded to the eqtiipmcnt 
member. 

b) Round stock pad eyes shall be bent around the equipment member 
in such manner as to bear against the equipment surfaces opposite 
to the direction of pull and shall be welded to the equipment. 
Where this is not practicable, the round stock shall be threaded and 
passed through the member and be bolted and welded on both 
sides of the members. 

.8 1 
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4.13.2 A diagram showing the Hfting attachments and lifting slings shall 
b(- inscribed on a coppcr-basc alloy plate securely fastened to the unit with 
the hfting capacity of each attachment and the required length and size of 
each sling cable nuirkcd thcreou. A siliiouette of the equipment showing the 
centre of gravity shall be provided. 

4.14 Tiedown Devices — When specified, the finisher shall be provided 
with suitable, permanently attached devices to permit tiedown of the finisher 
to the door or deck of tiic transportation vehicle. The tiedown devices shall 
be of such design, locations, and number as to enable the finisher to be 
anchored in such manner as to prevent shifting or movement in any direction. 
The devices shall be designed to withstand thrusts of the following 
magnitude: 

Forward thrust — 8G*, 

Rearward thrust - — 8G*, 

Upward thrust — 2] G, and 

Sideward thrust ■ — 1 1 G. 
The tiedown devices shall be located so as to permit easy attachment of 
cables or turn buckles. Tiedown devices shall be indicated by a suitable 
information plate, by stencilling or other suitable marking of the finisher. 
The marking shall clearly indicate that the device is intended for tiedown 
of the finisher on the carrier wlicn transported. Tiedown devices n\ay also 
be used as lifting attachments if tliey meet the requirements for lifting attach- 
ments specified in 4.13. 

5. WORKMANSHIP 

5.1 Steel Fabrication' — Steel used in the fabrication of equipment shall be 
free from kinks and sharp bends. The straightening of material shall be 
done by methods that will not cause injury to the metal. Shearing and 
chipping shall be clone neatly and accurately. Corners shall be square and 
true. Flame cutting, using a tip suitable for the thickness of metal^ may be 
employed instead of slicaring or sawing. Re-entrant cuts shall be made in 
the best possible manner. All bends of a major character shall be made 
With controlled means in order to ensure uniformity of size and shape. Pre- 
cautions shall be taken to avoid overheating, and heated metal shall be 
allowed to cool slowly. 

5.2 Bolted Connections — Bolt Iioles sliall ]>e accurately punched or drilled 
and shall have tJic bin];; rcjnovcd. Washers or lockwashers shall be provided 
in accordance with good trade practice, and all bolts, nuts, and screws shall 
be tight. 

'*'G ^ Cargo weight of unit. 
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5.3 Riveted Connections — Rivet holes shall be accurately punched or 
drilled and shall have the burrs renriovrd. Rivets shall be driven with 
pressure tools and shall completely fill the holes. Rivet heads, when not 
countersunk or flattened, shall be of approved shape and of unifoim size for 
the same diameter of rivet. Rivet lieads shall l)e fu-lh iicatly made, concen- 
tric with the rivet holes^ and in full contact with the surface of the 
member, 

5.4 Weiding — The surface of parts to he welded shall be free from rust, 
scale, paint, grease, or other foreign niattcr. Spot, lack, or intermittent welds 
for strength will not be permitted. Weld penctralion shall Ijc such as to 
provide transference of maximum desit^n stress through tlic base nietal 
juncture. iMllet welds shall be provided when jieeessary to reduce stress 
concentration. 

5.5 Machine Work — Tolerances and gauges for metal fits shall conform 
to the limitations specified herein and on the applical)le drawings, and 
otlierwise to the standards of good trade practice. 

5.6 Castings — C;istings shall be soiuid and frct^ from ]>atehiug, misplaced 
coring, war]>iug, or (»llier defects which might render the <:asting utisound 
for use. 

6. EASE OF MAINTENANCE 

6,1 The finisher shall pcniTjt ;a€ccssibility to all parts for maintenance and 
repair, utilizing coininon tools associated with equipment of this nature. The 
replacement and adjustment of parts shall be accomplished with a minimum 
disturbance to otlier components, ComponerUs, such as the radiator, liquid 
cooled ci)f>inc, oil reservoir, crank case and other parts containing liquids 
shall be provided with an accessible meaus [or draining. The drains shall 
be located so that tJie contents of the respective compartments will drain 
directly into a receptacle, 

7. INTERCHANGEABILITY 

7.1 All replaceable parts sliall be manvifactured to definite standards, clear- 
ances, and tolerances in order that any such parts of a particular tyj>e or 
model having the same functional and performance characteristics can be, 
replaced *or adjusted without requiring modification. When practicable, all 
such parts shall be permanently and ltgi!:>ly marked with the manufacturer s 
part numl)er. 

8. FINISHING 

8.1 Ail exposed parts of the finisher sliall be cleaned, treated and painted 
with suitable anticorosive protective paint, 

8.2 Fungus Resistance —- When specified, electrical comiections including 
tcrniiiial and circuit connectioriSj components, and circuit elements shall be 

10 
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coated with varnish except that: 

a) components and elements inherently inert to fungi or vvhicli are 
henrietically sealed need not be treated, and 

b) components and elements where operation will be adversely affected 
by the application of varnish sliall not be treated. 

9. LUBRICATION 

9.1 Means for lubrication shall be provided for all moving parts requiring 
lubrication. All lubrication fittings shall be accessible to a hand grease gun. 
Pressure lubrication fittings shall not be used where normal lubricating 
pressure may damage grease seals or other parts. The finisher shall be 
iubi;icated prior to delivery with suitable lubricants designed for use in the 
specified temperature range. The finisher shall be conspicuously tagged to 
identify the lubricants and their temperature range. 

9.2 Enclosures %vBth Internal Reservoir of Lubricmait — Enclosures, 
such as gear cases and transmission housings, which contain a reservoir of 
lubricants for the lubrication of the parts enclosed shall be equipped with 

dip sticks, fmger holes or sight hole^ to determine the level of the lubricant. 
Such enclosures shall be equipped with a permanent magnetic type drain 
plug. Each enclosure shall be equipped with a means for fitting the enclosure 
with lubricant. The drain plug shall be located so that removal of the plug 
will result in complete drainage of the lubricant from the enclosure. Drainage 
shall be to the ground when the equipment is in its normal position. Integral 
tubes or troughs may be used to convey the lubricant from the drain to the 
ground. Accessibility to the drain plug, the filling means, and the lubricant 
level checking device shall be obtained without the removal or adjustment 
of accessories or parts. Engine housing side panels and plates equipped with 
liand opcrablcj quick-disconnect fasteners may be used, 

10. SAFETY R£Q,UIR£MENTS 

10.1 All rotating or reciprocating parts and all parts subject to high opera- 
tional temperatures, that are of such nature or arc located as to be or become 
a hazard to operating or attending personnel, shall be adequately guarded 
or insulated to the extent necessary to eliminate the hazard. Suitably located 
non-skid steel plate with non-skid tread or al^rasivc surfaces or stuixiy wood 
walkways shall be furnished to provide access from either side of the finisher 
to the operating position. 

11. REPAIR PARTS, MAINTENANCE TOOLS, AND ACCESSORIES 

11.1 Such repair parts, maintenance tools, and accessories as arc specified 
shall be furnished. A manual of instructions for maintenance and an 
illustrated list of spare parts required for replacement shall also be furnished. 

il 
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11.2 Toolbox — The toolbox shall be .made of metal not less than 2 mm 
in nominal thickness. I'hc toolbox shall be complete with trunk drawbolt 
and a lid which shall open not less than 90 degrees. The drawbolt shall be 
of a type that will keep the lid closed when subjected to vibration or rough 
travel. The toolbox slirdl be securely fastened to tb.e finisher, and shall be of 
sufficient size to hold the tools specified. 

12. INSTRUCTION PLATES 

12-1 Each finisher shall be equipped with instruction plates, including 
warnings and cautions suitably located, describing any special or important 
procedure to be followed in operating and servicing the finisher. Plates shall 
be of the copper base alloy, 

13. TRANSPORT WHEELS 

13.1 If so desired by the purchaser the finisher shall be furnished with not 
less than two hydraulically retractable, pneumatic-tyred transport wheels, A 
towing arrangement shall be furnished with a 75 mm inside diameter lunette 
eye and shall enable the finisher to be towed by vehicles having a pintle 
height of 700 to 850 mm. 

14. PERFORMANCE 

14.1 The fmisher, when furnished without a vibrator attachment, shall be 
suitable for use in construction of concrete roads, and shall satisfactorily and 
speedily surface previbrated concrete slabs, 6 to 7'5 m wide, built of giaycl 
or crushed-stone concrete, with a slump as low as 25 mm. When furnished 
with a vibrator attachment, it shall have the same performance on non- 
previbrated concrete slabs. The finisher shall be equipped to finish concrete 
slabs installed under the specified conditions {see 4.4). Demountable 
rims may be furnished; when furnished, the rims shall be easily rcxnovable 
v*^ithout removing wheels. All wheels shall be power driven. 

15. PARTICULARS TO BE SUPPLIED BY THE PURCHASER 

15.1 The purchaser shall furnish the following particulars to the manufac- 
turer or supplier while ordering: 

a) Working widths and variation in widths, 

b) Output per hour, 

c) Whether vibrator attachment is required, 

d) Whether fungus resistance is required, 

e) Whether lihing attachments and tiedown devices are required^ 

12 
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f ) Whether required to be operated at high altitudes, 

g) Whether required to be dismantled with transport packs, 
h) Type of control, hydraulic or mechanical, and 

j) Whether the power unit shall be compression ignition type ( dicsel) 

or spark ignition type ( petrol )^ and 
k) Aay otlier special requirements. 

U. MAREMG 

16*1 Each machine shall have an identification plate permanently affixed to 
it with the following particulars conspicuously marked on it: 

a) Manufacturer's name or trade-markj 

b) Manufacturer's reference number of the machine, 

c) Size of the machines 

d) Gross weight of machincj 

c) Rating of the power unitj and 
f ) Year of manufacture. 
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